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(54) THERMOELEMENT AND MANUFACTURING METHOD THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
thermoelement having a thermoelectric performance 
higher than before by defining a condition for extrusion- 
molding a thermoelectric material. 
SOLUTION: A process (a) is provided where a 
thermoelectric material of a specified composition is ^ 
pressurized in a first direction so that it is extruded from 
an extrusion die, for plastic deformation to provide a *: 
mold of thermoelectric material. In the process (aX a 
dice is used wherein a maximum value of distortion 
speed is within +30% of an average value of it over at 
least a half of deformation region of the thermoelectric 
material in the first direction. 




http://wwwt9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAATYaWI2DA41 3345487... 2005/1 1 /02 



(i9)b*b»iif;? (jp) ^ H jj^ ^ ^ (A) inmnom&mmn 

#182001-345487 
(P2001-345487A) 



(BDlntCL' 
HOIL 3S/34 
B2 1C 23/00 

25/02 
B 2 2 F 3/20 



F I 

HO IL 
B2 IC 



35/34 
23/00 



B 2 2 F 3/20 



OL 



A 
Z 
Z 

c 

9 H) 





4^92001 -86727(P2001 -86727) 


(71)tiiBiA 


0(N)001236 
















7je£13^ 3 ^ 26 B (2001. 3. 26) 




yicsmmsmi^rrrm 3«6^ 














4$M20aO-89043(P2000-8g043) 




4^l|fimei^Bil200 




(32)flBfeB 


^JEK12^ 3 ^ 28 B (2000. 3. 28) 










B* (JP) 














4^lini7«i^Eai200 




















100110777 










JEW 


(*I-2«) 













(54} mm^ssA mia6i-Ka^<o9mm 



(57) [g*^] 

(a) ^RMU (a) l^:feV>T. S l<D}^lRlJC:fe 



a 



K 
V 

-i 
a 



























3/ 

















s 



(2) 



1fM2 001-345487 



(a) ^MfiSU 

IS (a) »c:fevT. mi<o:^[^tc^if^tm^mMn 

imMmsi m^oym^^^-r^mmttmcidLrm 
1 <o:^mcwi.s.ti>tim?irtvaiLmii^iE>nm-rc tic 
*t)» Si©*iqii:SiS=6:m2©:*riRiti:fetta^«» 
^ boom 1 Stf m 2 o:;? i«3 Sifi^m 3 IRIC^ 

t£^xm:^mk(o^ms,^m^jim (a) *miiL. 
xs (a) »cfev^T. mmtn(omi(o:^^ic^if^m 

ms.^. mmmm(D^^^&±(Dmi^-t^m.m.mc-^tt » 

[IS*B4] Xe (a) t^feftoT. 
^ioffi-rsc tic J: DB9m««»<Offl»tt:Xt±j^i* 
^JKfig^SXg (b) *^5,lcmM-r-5ci:;gr1fai:-r 

1 ~ 3 tov^-rn*- 1 Tmm<ommyjmo 
im^si msmmMm\ bi. tc, sb. s 

e <Drto'>)* <tiy zmm&L±<D7tm^^tsc t^wwi 
t-r^m^ 1 ~ 4 ©t^^n*^ i siasos!ii5?^o 

[88^ 6 ] X@ ( a ) ftV L < ti^lt jffX 

Xg (a) 6\ AnXigaE^3 5 0~6 0 

v^-rn*^ 1 «ia«o»jS*ao 

[OOOll 40 
[0 0 0 2] 

m^<oim^ mmm'S'tii. hAv>^m. -^/i/^x 



to 0 0 3] CO<fe5*f^a^?*$tr|^«ti^a— Vl/ 

a. a9^c^^■rJ:a^c, 2tt[o-b^5-yi'»K3 oi:4 
oi:(DraT% pmm=f (pm^mm sotNiesR? 
(Ns^|i#(*) 6 of:«as7 o;&:n-bTgeg-rs<ifc 

it5lJlHlK<0-7^<OJS<DN^«?»C{±«iift?iA^? (IE 

g) 8o*'S^5n. fa:)jofiS<opsig?K:»i«S6#A 
<a?^ (affi) 9 0A<gEi^^nT»/^s. iine.<D««!SSx 
iSS^so. 9 0<DKlcmffi^9ilra-rsc:i:i£:j;t). SSt 
»A«8? (iE@) 8 0 P N^?J*©iS?iJlHiK*iST 
«iiit«ASS? (a®) 9 0lci^tJTaJ5%8Sf i:. -tr^ 

5 -y i^&S. 3 0 ffld*VSaJ*tiT-t ^ 5 -y ^'SK 4 0 fflS*^ 

c 0 0 0 4 ] c c -e. mm^^oyjim^m-r^mmfSL^ 

Z= a*/p K 

So 

[0 0 0 5] tc;5T% B*aitflFi:;P4:^« mra) hs 

6 3-1 38 7 8 9^, 1t§g^8- 1 8 629 9^. t$ 
BB¥ 1 0-5 6 2 1 O^tCti. Sitt^JoX©— a-P3& 
sif tt}L^JBiiax^|»«tJiR»c«LTSfi-r c kic * Ott 

[0006] 
[0 0 0 7] 

[^a*»i*-rs/-ci6<D^a] \:M.(owm.^m^t^tz 

^■li:Til«««Ofi£}^S*»5Xe (a) X 

s (a) tfev^T. ^\<r>i5^\ic^if^9imtn<o^ 
(o^mmcn\.x+ 3 o%tirtfcAs*^«:^'"'f'x«ji 

[0 00 8] CCT. Xe (a) 1)\ *1<*«<D0&««« 



[0 0 0 9] *^®^2(OS^tci:Siim^^ 

M Loo^ 1 2 <03?rR] i: ^ifi*^ 3 o;;? r^t^jg 
^^Tit:^i*«oj«»ia*»«X« (a) X 

g (a) fc:feV>T> ^StJ«©mi<O75l«0tC:feft*lS^ 10 

So 

[0 0 1 01 ^%B^tcj;ntf, mmun(om^Bn^mm 

[001 n ±I^Sit:^^^^^i::fev^T^i:. xg (a) fcjfe 
fi:o T. «»ttcD^«#««-in£E-r ^ c t * »? 
©ff«»«:Xf±fiKg(**}gfi£-r«xe (b) 

muiinx«fTpci:icJ:D» iHI««<oKS*Jiio*-^ 

fcUT«. Bi. Te. S S e<Of*i<0'P^< ti>2 
[0 0 12] ±Mim^^mc^\^^T. X.m (a) 

V% XB (a) tt, *aXiaa[*3 5 0~6 0 0'C 

[0 0 13] 

T{il^-<D#!«g#^^f*LT, mm^'^VS-r^o 01 

[0 0 14] $-r. XT-yys 1 »C43V>T. ^^Offlfig 4o 

(S b) ^exvx (BO*. V I^Tn^tUT-feU- 
> (S e) -^-r;!//!/ (T e) *fflV>.5o wmiMtV I 

(ktrxVX (B izTej) fc7^/Wl/{tT>^^r> (Sb 
zTes) i:©ilSI^Hj$mcPS©F— -'^^h^^^U 

(B laTes) t-feUXttrxvx (B l2S ej) fcOD so 



001-3 45487 



m^Bfk@mwic N SCO K-/ < > h *^in Lxmi^^ct 

[0 0 15] ^»C, Xx >yS 2fC:fet^T. mmOiX 

X^vy5;l/3l(±4?-;l/5-rt/^«:fflv>T|^«**«*|»R> 

J'liRtf 4 0 0;?<'y$/a.<D|f6tCAHt. 4 0 0pC-;'>'itO 

0 8 f»mSfiO»*»cS}^t;5„ 
[0 0 16] X7-"J-fSA t43V^T. 

;«f^X7'v:/;i'rttc«>5S*e^*&Us n-^mm.^. Tkm^ 
aAbTO. 9^»cMlhLrc^. 3 5 0 icoiral^rt 

T- 1 0 mf^<omm.^fio c t tc * t) . t»*©affi** 

fe-p^-So src, fi(±<oxx y:;^s 2~s 4{cg>iT. 
XT" S 5 fc^f J: 5 jS^>T b T-rxr^fc J: 0 

[00 1 7] Xx-y^S 4Xt±S 5«V^T. Xf^-y^S 
6 JCfeVT. ?$ra:/UXX{4* -y h -/lyy^XZ J: D i^*Bg 

B!c}g***^''-fX<D^*-'»'XtC^t>-<tT^Wr-5XS**^ 
[0 0 18] X'T-yT'S 7fC:feV^T. 

\c^\^xnm biffij^^nrcj^mMft^x^-r X l> x-f- 

[0 0 19] ±siommvm&TM (.y^^yZfS 7) ic 
o»,^T. 02;&#ggL**^5i^L<ittB^-r5o ia2{i. 

at, mmx^msmmx on, «»5fedt}g**ifcias«s 

2 0%JfLm-r^STfe-5/^>^l 3^;. z^^-^l 3fC 
J: o TJ¥ L W2nsS»««« 2 0 ^rggttl©^;? -a-S ^r-f 
X (#mbSD 1 4*#A/-ev>«o X^-l' H 1 Hi. 

^nx. ^0^1 3*±TI6«-li--So -'^i'^l 3(D»ai 
UE*{±, ISatH 2k:J:oTW-»*n. if tij L:^riRl z 
»Cte»t;5/^>^l 3®JfmL^fittt, ^firftl 5tC<fc-:5 
TW-Sl^tiSo ^ffiW-l 5<DtfSiJffli:Sja«frai:o§f« 

^T^««»2 0*JfbttJ-rJ:5t::» X7-YH1 10 

[0 0 2 0] X 1 7©±»i:ti, ^f-f'X 1 4. Rl/, 
^fWXl 4<D«B*HtfJ:-5tcli— 1 6!b^®S«nT 



(4) 



001-345487 



<Difi«lfcEB*nfciaa[-by9- 1 8»c«koTW-8!l*ti 
^» 1 6<D^a«r©JP-rsci:»i:j:0> ^''I'X 1 4&tf 

to 0 2 limmMmoii^ /o^-i atioTjfb 

Slfe L < tiK^tpT, miiSSf* 3 5 0 — 600 
T«, ^'''fXl 4«rB^LT/^>f- 1 3 ^gJft^^irfc 

[0 0 2 2] fcc5-p. iio}faiLritjea%:^^'i';=;R 

[0 0 2 33 a 3 0:, *5li0K9l»«:feV^Tffi«-rs^ffi 

X■r•sx:^rlql^c:fov^TJP^«rg^e,nr^/^So sstc^ov 

¥ffi^*^»mL^l'Xl 4 <?)AP®l<0;p^ ([^® 

So iftBLltti. Ao/AiT?«?tl«, ¥ffi^*ifffiL 
^-("Xl 4«Ortg*^Ao*^^AilCiK^nS*— y(DJg« 

[0 0 2 4] s-r. »mL75i«a (z:)Jiri) <owmzK^ 
ttas*£ (z) **J6ao 

e (z) =dx/x (z) =x' (z) /x (z) -d 



ciiiTN X (z) fi, n^\^f5^iim.^t^fi^ ixfi 

So 

[l$l] 

6=r£(z) 



^x(z) 



dz 



= [ln(x(z))3S 
= ln(x(z,)/x(zo)) 

zo-xo=z*x= ( — ^) 

ez=ln (z/zo) = ln (xo/x) = — £x 
30 COcfc-^tC, ZTSriPliT^S^ez^^XTS'lPlO^^exirfi. 



^a^n^o 6* y = 0. e' z = -e' xO« 

[as] 

[0 0 2 6] 04 {±, JfiilbltA^50^^t:feV^T, H 
fiaM©¥B^*lfaiLtfWX©Br®&K (a) i:. it® 

ff!I©¥Sll*ffmL:5^'CX«DBfMfg« (b) t^lttSiU 

i:> tMS09<!)¥ffiii»l¥tflLir'rxo»fffiJ&K (b) h 



50 



0~4 Ommfc:feV^T5^LTV^So *fc, IftBL^S (Jf 
[0 0 2 7] ||fifiefyk::feV>Tt±, 04© (a) fc05<D 

(a) »c^-rj:3»c, m&wmi3^^mum^<oif-(7.<o 

icfev-'Ttt, 04® (b) f:05(6 (b) Jc^t" J:3 
[0028] 06 JfWLli:A^5©li^»CfeV^TSIite 



(5) 



2001-345487 



fi[tt> 1 mm/m i n i: LTV">So 
[0 0 2 9] 06Rtf@7t^t-<fc^li:, l^figCTlcitx 

coo 301 &8itmmmttmm<o^mm^iffmh^ 
N *). mnvio. 3fc4{iP m<om9 

[0 0 3 1] cn^O^l'XO^ffifCfi. T I CrNX 
[0 0 3 2] 

tcaes*^^«^l>?-e5 c i: fc J; 0 . f^^^?<D-t? — ^ 



20 



30 



[SM<Dfe#;S:g|iqS] 

[0 1 ] *%w<o-iifi8j^®tcfi6«jKi«^?o§aiS75ffi 

[02] *5IRB<D-SlflS)B!ll»C^5fgjS«^©SjS*ffi 
[H4] *5IW©SlfiBe!l»c«l«¥ffiii*iftflb3''-<XO 

[0 5] *^f«ojiai0ij{c«5¥ffi^*L#m u^-i'xo 

So 

[13 6] :^^(ommmtimm<o^mm^tvmi.^^ 
[08] *^m<ommmt.tmm<ow^mm»ntin.ii^-f 

[09] IS»m^?*-&tr|^«t5?i— ^l/<o«|jt«3^^0 

[?^<01KBJ] 



1 8 

2 0 
2 1 



X^-TK 

/^^^ 
^-<x 

X 



[08] 



Now 










i 




a 


P 


IC 


Z 


o 


P 


K 


-Z 




*iV/K 


itQon 


mW/anK 


1/K 


mV/K 


It Qan 


vHM/mK 


1/K 


1 


5 


03 


-210X> 


IIOOO 


1Si> 


2.7 


-211.0 


120O0 


143 


25 


2 


15 


23 


as 


-2105 


106a3 


tS9 


2J8 


-212.7 


1089.7 


163 


23 


3 


5 




5J0 


234.1 


im7 


14.5 


23 


230D 


145O0 


ISjD 


24 


4 


IS 


E3 




233j0 


12000 


15lO 


3J0 


231 J) 


130OO 


143 


23 



(6) 



1tBB2 001-345487 



mil 







£ , 


mm 


HA 



-St 



I 



-S2 



54 



-S6 



87 



z 




17 V -A 
21 IVttUJil^A 



77777777777777777777777^ 





(7) 



2001-3 45487 



10 



m4i 



10 20 30 



40 



30 
25 
20 
15 
10 
5 
0 



wtiiuy^^mvt wmutt : is) 





















iO>)it»l 



































Mi 



10 20 

mUU^iDJaKOmrn) 



30 



(8) 



1fBB2 0 0 1 -3 4 5 4 8 7 




[07] 

OuOSO I 1 1 1 




(51) Int. CI.' 

B 2 2 F 3/24 
H 0 1 L 35/16 



F I 

B 2 2 F 3/24 
H 0 1 L 35/16 



(72)^« fi'Sfvtc Sf^tfe 



(9) 



001-345487 



azmmm n* ym azy^m mm mrr 



